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GLASS FOR SHOTTING OFF NEAR INFRARED RAY 
AND A METHOD OF MANUFACTURING THE SAME 

We Claim : 

1. in a glass shutting off near infrared ray prepared by 
forming a film mainly comprising tin oxide and antimony oxide on 
a glass plate, the glass shutting off the near infrared ray which 
is characterized in that the composition of said film is 60-87-5% 

of^snPa and 12 - 5 "^ of sb 2° 3 ' t ransmi ^ ance of vislbl e light is 




. J-feransnTj ttance~^yp--s«nlight J i 
/ ~ ~jT \ - c ) . Ti f ' 



lis 15-45%- and diffusional trans- 



Snce of visible^iigWT-is not more than 2%. 
2. A method of manufacturing the glass shutting off the near 
infrared ray ment^^d in claim 1 , characterized in that, said 



film mainly comprising said tin oxide and said antimony oxide is 
formed by means of a pyrolytic oxidation reaction g|f^^j|_. a _ 
mixed liquid of C 4 H 9 SnCl 3 , SbCl 3 . H 2 G and C n H 2n+1 OH (a = 1-3) or 
C 6 H 4 (CH 3 > 2 on a glass plate heated at high temperature. 

3. A method of manufacturing the glass shutting off the near 
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infrared ray according to claim^ in which said mixed liquid for 
spraying is a mixture of C^SnCl^. Sb(CH 3 COO> 3 . H 2 D and 
r n H 2n+ iOH (n = 1-3) or C 6 H 4 (CH 3 ) 2 - 

4. A method of manufacturing the glass shutting off the near 
infrared ray according to.. cUirMn which said mixed liquid for 
spraying is a mixture of C^BnClj) SbCl 3 , CH 3 OH and H 2 0 (not 
more than 10% by weight to^CH^Olf} . 

5. A method of manufacturing the glass shutting off the near 
infrared ray according to claim 2 in which said mixed liquid for 
spraying is a mixture of C 4 H 9 SnCl 3 , SbCl 3 or Sb(CH 3 COO) 3 and 

CH3OH. 

T^f^lg* Description of the Invention: 

(Technical Field.) 

The present invention relates to a glass which_shuts_ of f the 
near infrared ray used for buildings and for automobile^. 
(Prior Art) 

in the window glass for buildings in recent years, various 
films are formed on the surface of the glass with an object of 
eduction of the cost for air-conditioning. Areas for the window 
glass used therefor are increasing and. in order to reduce a rise 
in the temperature inside the car during parking, there is a 
demand for the glass having a low transmittance of near infrared 
ray contained in sunlight. For meeting wit* such a requirement . 
the product which is prepared by a physical means such as a 
spattering method wherein a film having a multi-layered structure 
comprising metal membrane, metal nitride membrane and dielectric 
membrane is formed on a sheet glass has been known. However, its 
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high cost and no good durability mafce the use of such a filmed 
glass difficult:. On the other hand, a spraying method has been 
known wherein a liquid material is sprayed for forming a thin 
membrane which is with a low cost and a high durability. There 
are many types of membranes obtained by a spray method and an 
example of the membrane having a low transmittance of near in- 
frared ray is that which is composed of compounded oxides mainly 
comprising tin oxide and antimony oxide as disclosed, for exam- 
pie, in U. S. Patent 2,564,708.*-^ 
(Problems to be Solved by the invention) 

However, in the near inf reared-shutting glass manufactured 
by a spaying method wherein a film mainly composed of tin oxide 
and antimony oxide is formed on a glass by spraying, there is a 
problem that, when the amount of antimony oxide contained in the 
film is increased for lowering the transmittance of the near 
infrared ray, spots and tubidity are resulted causing difficul- 
ties for actual use. 
(Means to Solve the Problems) 

The present invention is to solve the above-mentioned prob- 
lem and is to offer a glass which shuts off the near infrared ray 
and exhibits a small diffusing transmittance for visible light. 

Thus, the present invention relates to a glass for shutting 
off the near infrared ray in which a-€Llm mainly .composed .of tin 
oxide arid antimony oxide is formed on the surface of a sheet 
glass such as a float glass by means of a thermal decomposition 
and also to a method of manufacturing the same. In forming a 
film mainly composed of tin oxide and antimony oxide on the 
surface of the glass plate according to the present invention, a 
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spray method wherein the prepared material is sprayed as fine 
droplets on the surface of the glass plate heated at 500 = 0 or 
higher to form a thin membrane as a result of a pyrolytic oxida- 
tion is used. X ™,te 

SbCl 3 . H 2 0 and HC1 was used for forming a thin membrane mainly 
composed of tin oxide and antimony oxide on the surface of the 
glass plate. An example of the tin material used in the present 
invention is ^KgSnC^ while those of the antimony material are 
SbCl 3 and Sb(CH 3 COO) 3 . Such metal salts are dissolved in a 
solvent such as an alcohol (C n H 2n+1 0H where n = 1-3), xylene 
((C 6 H 4 (CH 3 ) 2 ) and water and the resulting solution is used as a 
material liquid. More preferably, CH 3 0H is used as the solvent, 
incidentally. Sb 2 0 5 may be used as the antimony material and a 
mixture of the above-mentioned alcohol or water with HCl may be 
used as the solvent. In order to adjust the colour tone and - 
optical character of the resulting film, salts of metals such as- 
V and Bi may be dissolved in the above mixed liquid so that said 
metals may be contained in the film- With respect to a method of 
spraying, the liquid which is previously prepared by mixing the 
components may be sprayed as fine droplets or each of the compon- 
ents may be made into droplets separately followed by spraying 
and reacting simultaneously. 

It has been found that, when the film mainly composed of tin 
oxide and antimony oxide is formed on the glass plate using such 
a spraying material liquid and the composition of the resulting 
film is 60-87.5% of Sn0 2 and 12.5-40% of Sb 2 0 3 , the expected 
characters meeting with the requirement of shutting off the near 
infrared ray that the transmittance of visible light (T L ) is 5- 
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35%. the transmittal of sunlight is 15-45% and. moreover, the 
diffusional transmittance of visible light is not more than 2% 
are resulted whereupon the glass which shuts off the near in- 
frared ray having a practically sufficient external appearance is 
afforded. If the composition of the film is made .65-85% of SnD 2 < 
and 15-35% of Sb 2 0 3 , the film with far better property exhibiting 
5-20% of transmittance of visible light, 15-30% of transmittance 
of sunglight and not more than 1,7%. of diffusional transmittance 

is obtained. 1± * O, * i*** * 

The diffusional transmittance which is taken up as a parame- 
ter in the present invention has a close relationship with the 
crystallinity of the oxide film. In general, there is a tendency 
that the temperature during burnnig and the thickness of the film 
have a correlation with the crystallinity of the film but the 
effect of the tin oxide and antimony oxide materials and the 
solvent on the diffusional transmittance which has been clarified 
in the present invention is not fundamentally affected by such a 
factor - 

It is common to express the degree of clouding of the film 
by referring to a haze ratio and, in the coloured film, the haze 
ratio is high because of a low total transmittance. Accordingly, 
in the present invention, the cloud value is expressed by a 
diffusional transmittance (T d ) calculated by multiplying the haze 
ratio by the total transmittance. 
(Function) 

A material liquid comprising C 4 H 9 SnCl 3 , SbCl 3 or Sb(CH 3 CO0) 3 
and CH 3 OH is sprayed on a heated glass to form a film having a 
certain composition ratio mainly composed of tin oxide and anti- 
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m ony oxide whereupon a glass which shuts off the near infrared 
r ay having little diffusional transmit.tane of visible light and 
an excellent external appearane is obtained. 

(Examples) 

Example 1. 

A soda lime glass with a size of ISO x ISO nun and a thick- 
ness of 3 mm was washed and dried to prepare a base plate. This 
plate was fixed by means of a hanger, kept in an electric furnace 
adjusted to 650-C for five minutes, taken out and the following 
material liquid was sprayed thereon using a commercially avail- 
able spray gun for about ten seconds with an air pressure of 1.5 
kg/cm 2 , an air amount of 50 liters/min and a spraying amount of 
120 ml/min to prepare a sample. The material liquid used was as 
follows . 

CH 3 OH 10 9 



C 4 H 9 SnCl 3 28.2 g ^ ^Z^0f» 

SbCl^ 1.6 g —17 °l 0 ' 



3 



Thickness of the resulting film was about 3£0O0 >-T 
Similarly were prepared other samples containing various 
counts of Sb 2 0 3 by ^t^l lipids containing^ 
g, 3.0 g. 4-6 g and _5_ ^of ibcl? ^ Thickness of the resulting 
films was *bout 3,000 A.. 'Diffusional transmittance (T d ) of those 
samples was measured using a directly-reading haze computer (HGM— 
2DP). The result is given in Fig. 1 by circles. 

further, a transmittance of sunlight (T g h and that of. vis- 
ible light (T L ) were measured in accordance with JIS R3106. The 
result is given in Figs. 2 and 3 by circles. With regard to the 
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analysis of the edition of the fil.. a high freouency plasma 
emission analysis (using iCPlooy by Shi„ad*u> an= a fluorescent 
x-ray analysis (using PW1400 by Philips) -ere jointy used. 

Comparative Example . , 

The same soda lime glass used in Example 1 was used as a 
base plate and the film was formed by the same manner as in 
Exampl* 1 except that a liquid wherein 35.1 g of SnCl 4 -5H 2 0 was 
used instead of 28.2 g of C 4 H 9 SnCl 3 . The amounts of SbCl 3 in the 
material liquid were 1.6 g. 2-1 g. 3.0 g, 4.6 g and 5.7 g. T d , 
T g and T L were determined by the same manner as in Example 1. 
The result is given in Figs. 1-3 by .squares- 
Example 2 - 

A soda lime glass with a size of 150 x 150 mm and a thick- 
ness of 3 mm was washed and dried to prepare a base plate. This 
was fixed by a hanger, kept in an electric furnace adjusted to 
650 -c for five minutes, taken out and the sample was prepared by 
the same manner as in Example 1 using a solution of J B.2 ? o f 
^ C 4 H 9 SnCl 3 and 1.6 g of SbCl 3 in 20 g of H 2 0 as a material liquid. 
Other samples ^rTUso prepared using the starting liquids in 
which the solvent was changed from 20 g of H 2 0 to the same amount 
of methanol, ethanol, isopropanol (IFA) and xylene. Thickness of 
the film was about 3.000 A in all cases. Diffusional transmxt- 
tances of the r-uiST^pl- -re measured by the same manner 
as in Example l. Table 1 shows the result of the diffusional 
transmittances where the solvents in the starting liquids are 
different. Further, transmittance to sunlight was measured by 
the same manner as in Example 1 but no big difference was noted. 
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Table 1 . 

Solvent *d < %) 

Water 6 * 2 

Methanol 0 ' 5 

Ethanol Z ' B 

IPA 4 ' 3 

Xylene 3 "* L 



Example 3 . 

A soda lime glass with a size of 150 * 150 mm and a thick- 
ness of 3 mm was washed and dried to prepare a base plate. This 
was fixed hy a hanger, kept in an electric furnace adjusted to 
650 -C for five minutes, taken out and made into a sample by the 
same manner as in Example 1 using a material liquid prepared hy 
dissolving 28.2 g of C 4 H 9 SnCl 3 and 1 . 6 g of SbCl 3 in 20 g of the 
solvent. The solvent used was in six types wherein the mixing 
ratio of water andmethanol hy weight was 100:0. 90:10. 60:40. 
40:60. 10:90 and 0:100. Thickness was made about J^OO0_A^__ 
Diffusional transmittances for those samples were determined by 
the same manner as in Example 1 and the result is given in Fig- 
3. incidentally, transmittances of sunlight for those samples 
were measured but: no big difference was noted among them. 
Example 4- 

A soda lime glass with a size of 150 x 150 mm and a thick- 
ness of 3 mm was washed and dried to prepare a base plate. This 
was fixed by a hanger, kept in an electric furnace adjusted to 
650-C for five minuses, taken out and made into a sample by the 
saxae manner as in Example 1 using a material liquid prepared by 
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dissolving.*^ of C^SnC^* M g of sb(CH 3 COO)3 * 
mixed solvent: of 10 g of methanol and 10 g of water. 
X.ansn.ittance of sunlight and diffusional transmittance of the 
resulting sample were measured and compared with those of the 
sample of sample 1 wherein the amount of Sb 2 0 3 in th. film was 
nearly the same and no big difference was found between them. 

(Merit of the Invention) 

in accordance with the present invention, it is apparent 

from the examples to prepare a glass which shuts off the near 

infrared ray, has no disadvantages of spots and turbidity and 

exhibits a low diffusional transmittance. 

wriaf Erolanati rm of the Drawings: 

Fig. 1 shows the diffusional transmittances of the near in- 
frared-shutting glass of the preset invention; Fig. 2 shows the 
transmittances of sunlight of the near infrared-shutting glass of 
the present invention; Fig. 3 shows the transmittances of visible 
light of the near infrared-shutting glass of the present inven- 
tion; and Fig. 4 shows the diffusional trasmittances by the use 
of different solvent in the material liquid as mentioned in 



Example 3 . 
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